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In  the  year   1925,  and  again  in  1927,  a  stucly  in  cooperation  with 
the  State  vrorkers  was  made  to  determine,  if  possil)le,  cur  more  important 
insect  pests.   The  res^.ilts  of  thesa  studies  indicated  clearly  tliat  the 
judgnient  of  entomologrists  as  to  the  relative  importance  of  different 
insects  was  decidedly  biased  "by  the  work  tliat  they  liad  immediately  under 
v/ay. 

Estimates  on  the  damage  done  hy  injects  are  numerous.   The  most 
comprehensive  of  those*  have  served  ay  %  standard  since  tl'iat  time.   The 
difficulty  encountered  in  arriving  at  any  degree  of  accurac.y  has  liarapered 

this  type  of  endeavor. 

It  is  quioe  necessary,  however,  timt  we  have  at  least  a  generalized 
conception  of  the  economic  statTiS  of  our  several  pests.   The  control  of 
insects  involves  the  expenditure  of  money,  and  unless  we  have  figures 
regarding  the  monetary  loss  caused  by  them,  we  can  get  no  definite  idea 
as  to  the  beneifits  in  terms  of  dollars  derived  from  control  measures. 

Tifith  such  figures,  we  have  only  to  subtract  the  cost  cf  control 
from  the  estimated  loss  to  learn  whether  or  not,  in  a  particular  case,  our 
methods  of  control  are  worth  while.   In  the  case  of  pests  of  long  standing, 
and  on  which  repressive  measures  ?.:av8  been  used  for  many  years,  only  the 
estimated  looses  in  cases  where  control  lias  been  neglected  will  give  an 
idea  of  the  saving  effected.   To  single  there  cases  out  over  a  Ir.rgc  area 
would  be  a  difficult  task,  and  the  "less  estimates"  us-ually  do  not  malce 
this  distinction. 

This  monetary  loss  is  af-^ected  by  many  factors  that  tdid  to  reduce 
the  accuracy  of  the  estir.atcs.   For  instance,  supr^ly  an:^  i-Tr^ar-i  ^'lyz   r-rice-, 
and  the  reduction  of  a  crop  by  an  insect  pest  autrmaticrliy  rr.:".soft  ' he-  price 
if  the  price  of  that  crop  is  not  fixed  by  a  world  r/ix^ket.   There  is  a  de- 
cided falla^.y,  th2rc*:org»  in  trying  to  e£tir..ato  tl.6  Rioney  i^eturns  t.ipt 

*  lilarlatt,  C.  L. ,  The   a^trxial  loss  occasionod  by  cjes'^r^cttvo  inftocts  in  the 
United  Str-teG.  U.  S.  Tcpt.  Agr.,  Year-book  for  1904, 
p.  461-474j.  1905. 
Marlatt,  C.  L. ,  Losses  due  to  insects.  Part  I.   Insects  as  a  check  on 
agricultural  production  and  as  a  source  of  wa'ste  t :«  ,  z- 
cuiaulated  supplies,   national  Connervation  Ccr.im.iscl-jn 
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would  1-xa.Ye   "been  received  for  the  crop  had  the  insect  been  completely 
controlled.   If  such  an  estimate  is  haced  on  the  price  of  the  reducod  crop, 
it  may  be  entirely  erroneous,  and  in  fury  case  there  is  no  way  of  making  it 
accurate,  for  we  do  not  Imow  v/hat  the  price  would  have  been.   Climatic 
conditions  also  materially  affect  crop  production.   The  control  of  one 
insect  at  times  interferes  with  the  control  of  another.  Sut  despite  these 
many  interferin-^  factors,  the  estimates  indicate,  in  a  broad  general  way, 
the  relative  importance  of  the  pests  concerned. 

The  insects  treated  in  this  paper  are  but  a  small  fraction  of  the 
total  number  that  are  economically  affecting  our  existence.   In  the  files 
of  the  Insect  Pest  Si^.rvey  there  are  now  recorded  6,000  species  of  insects 
tliat  liave  been  reported  as  of  more  or  less  economic  importance  in  the 
United  States,  so  the  total  loss  of  $924,440,000  occasioned  by  34  of  our 
more  important  pests  (Table  l)  indicates  that  a  previof.s  estimate  '"  ■^' 
of  over  $2,000,000,000  by  all  insects  is  extremely  conservative. 

Many  of  the  more  recently  introduced  pests,  such  as  the  European 
corn  borer,  the  alfalfa  weevil,  the  oriental  frait  moth,  and  the  Japanese 
beetle,  are  not  included  in  this  estimate  because  their  place  in  our  fauna 
is  not  yet  well  enough  established  to  indicate  v/hat  damage  they  will 
eventually  occasion. 

BOLL  W3EVIL 

Damage  by  the  boll  vree^il    (Anthonomus  grandi s  Boh.  )  has  been 
estimated  by  the  crop  reporters  of  the  Bureau  of  Agricultural  Economics 
over  the  19-yoar  period  1910  to  1928  at  an  average  annual  loss  of  12  per 
cent  of  the  cotton  crop.   (Table  II.)  The  average  annual  cotton  production 
in  the  United  States  for  the  past  three  years  was  14,000,000  bales,  valued 
at  $1,200,000,000.   The  workers  at  the  agricultural  experiment  stations  and 
the  State  departments  of  agriculture  of  the  Cotton  States  liave  estimated 
the  damage  by  this  insect  at  an  even  higher  figure.   The  South  Atlantic 
States  estimate  the  loss  at  22  per  cent  and  the  lower  Kiscissippi  Valley 
States  at  19  per  cent.  Accepting  the  more  conservative  estimate  of  the 
longer  period,  we  find  that  the  14, 000, 000- bale  crop  is  only  88  per  cent 
of  the  crop  of  15,900,000  bales  that  might  have  been  Iiarvested  had  it 
not  been  for  this  one  insect-  a  loss  occasionei  by  the  boll  weevil  of 
1,900,000  bales  valued  at  $163,000,000,  ignoring  the  depression  of  cotton 
prices  that  would  liave  been  provi^^ccd  Ims  this  extra  cotton  come  on  the 
market. 

Much  of  the  cotton  crop  at  the  present  tirue  is  being  dusted  to 
control  tho  boll  weevil.  A  summary  of  airplane  operations,  though  by  no 
means  complete,  indicates  tliat  during  one  season  about  a  quarter  of  a 
million  acres  of  cotton  were  dusted  in  this  manner,  and  the  acreage  dusted 
by  gro'ind  machinery  is  much  larger.  On  account  of  the  very  largo  part  of 
the  cotton  crop  that  is  not  dusted  annually,  or  is  dusted  o?ily  once,  the 
^roneral  average  rarely  exceeds  tv;o  treatments  per  year.  Average  dusting 
costs  only  $2  per  acre,  and  this  can  be  added  to  the  damage  occasioned  oy 
this  insect.  Of  tho  44,000,000  acres  devoted  to  this  crop,  about  750,000 
acres  were  dusted  in  1929  at  a  cost  of  $1,500,000. 


30I.I  WCHH  OH  COR!'  SAP.  WOK!  (Hello this  obsQ?.ctp.  ?»,b .  ) 

Tlie  crop  reporters  of  t.ie  Bv.reau  of  Mar'-ets  liave  estimated  f.-at 
over  a  19--ear  period,  1"10-1'^28,  insects  other  than  tlie  boll  weevil 
destroj-ed  4  per  cent  of  the  cotton  crop.   Quaintance  and  Bmes  (3ur. 
Snt.  Bui.  50,  1905)  estimated  the  approxi/iate  annival  loss  to  the 
cotton  croT)  b"  the  boll  worm  in  Tpxas,  Louisiana,  Hississippi,  O^^lalioma, 
and  Arlcansas,  the  States  in  which  boll  v/om  injury  to  cotton  was  most 
severe,  as  4  per  cent,  and  observed  from  8  to  60  per  cent  loss  to  cotton 
b::'  the  boll  worm  in  Tex8,s  in  190?  and  1904.  B.  B.  Coad..  believos  tr-at 
dan-.aj3:e  by  miscellaneous  cotton  insects  other  tlian  the  boll  weevil  and 
the  boll  worm  amounts  to  at  least  2  per  csnt.   This  would  leave  2  per 
cent  of  the  daraase  attributable  to  the  bol]  worm.   Th-at  is,  the  14,000, 
000-bale  crop  is  but  98  per  ce-'t  of  the  crop  to  be  expected  without 
the  boll  worm  and  the  loss  would  a;nov-it  to  over  280,000  oalen  or  a 
monetary  loss  of  $24,000,000. 

Heliothis  ob  sol  eta  Fab.  is  Itnown  as  the  corn  ear  v/orm  when  it 
attac'-.s  corn.   In  the  far  South,  sw-,et  corn  is  not  generally  ^rown  on 
account  of  the  boll  worm.   In  a  central  belt,  includin-?;  Delaware  and 
Maryland,  and  westward  to  Illinois,  from  10  to  50  per  cent  of  the  crop 
is  destroyed  ^oir   this  insect  and  often  the  infestations  are  so  severe 
that  the  entire;  canning  crop  is  rejected  at  the  can:-eries.   In  1900, 
Quaintance  andBro.es  (Bur.  Snt.  3ul.  50,  1905),  estimated  tliat  25  per 
cent  of  the  sweet  corn  was  injured  in  the  canner;""  sections  alone. 
The  1527-1^29  corn  pac'c  avera-^ed  14,000,000  cases  of  24  cans  each 
per  year,  abotit  7,000,000  of  which  were  from  the  boll-worr.i  belt.   If 
this  is  only  75  per  cent  of  the  potential  crop  that  would  liave  'oeevi 
raised  but  for  the  insect  in  this  area,  the  dam.a,^e  was  over  2,000,000 
cases;  the  money  loss  if;  rouzhly  $4,000,000,  besides  loss  to  sweet 
corn  marketed  in  the  ear. 

The  dania^e  to  field  corn,  though  less  severe  than  to  sweet  corn, 
amounts  in  the  ag^re^ate  to  a  nucli  lar'jer  ii.n.\re.   The  same  investi^^ators 
(Quaintance  and  Brues,  loc.  cit.)  found  th^-t  individual  larvae  fed  in 
the  laborator""'  consu:-:ed  40  ■-er.-els  of  corn  each  dr.rinj  their  period  of 
growth.   Ali0win:'5  900  Verncls  to  the  a\''erafe  ear,  this  would  mean  a 
loss  of  4.5  per  cent. 

Corn-ear-v'orra  investi.'^-ations  carried  on  in  2Iebras'-a  by  Swen''-: 
indicated  that  in  1908  certain  fields  were  100  per  cent  infested  a:ad 
practically  50  per  cent  of  thj  -^^rain  was  actually  consur.sd.  Us^aali" 
in  this  State,  however,  infestations  run  betv/een  40  and  75  infested 
ears  per  100,  and  the  total  grain  consumed  was  approximately  4  per 
cant  of  all  ears. 

Intensive  stud;'  carried  on  by  Dean  and  licColloch  in  Kansas  for 
twenty  voare  indicates  that  the  ann'oaJ  pcrcenta-ge  of  ears  infested  is 
approximately  75  per  cent  and  rarely  drops  belo.?  50  per  cent,  and 
counts  of  the  kernels  of  sevsre.l  tho^^sand  ears  indicate  th^t  the  corn 
actually  cons-'omed  amounted  to  4  "oer  cent  of  the  hernels  on  the  infested 
ears. 
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The  State  and  station  -.vor'ters  in  the  Corn  Belt  iiave  estimated 
the  daj'na°;e  "b"  this  insect  as  increasing  verjr  materiallj''  from  the  Forth 
SQ-athward.   The  Middle  Atlantic  States  estinate  5  per  cent;  the  South 
Atlantic,  4  per  cent   (the  writer  believes,  however,  tliat  this  is  a 
very  inaccurate  estimate  and  far  ■belo^7  the  actual  da'nage  in  this  region); 
the  East  Centrrii  States,  3  per  cent;  the  West  Central  Sta,tes,  5  per  cent; 
and  the  lower  Mississippi  Valle3^  10  per  cent.   This  would  ^ive  an 
average  dama-ze  over  the  entire  Corn  Belt  of  over  5  per  cent. 

Adoptin.:5  the  more  conservative  estiinate  of  loss,  hased  on  extensive 
field  investigations,  of  4  per  cent,  our  corn  crop,  oased  on  the  3-3'car 
average,  1327-1929,  of  2,700,000,000  hushels  per  annum,  \7ould  be  onlv 
95  per  cent  of  tliat  which  might  have  been  obtained  were  it  not  for  this 
one  insect,  or  2,300,000,000  bushels,  maJ-ing  a  loss  of  100,000,000  bushels. 
Placing  the  value  at  the  3-^'ear  aver'^x^e  for  1927-1929,  75.2  cents  per 
bushel,  the  monetary  loss  would  be  $75,200,000. 

Tomatoes  over  the  greater  part  of  the  Southern  States  arc  seriously 
attac^red  l,y   this  insect.   Quaintance  and  Brues  (  Op.  •Cit.,)  estimated  the 
damage  to  toma.to  fruit  at  2  per  cent.   The  tom.ato  crop  of  the  United  States 
for  the  2-year  period,  1928-1929,  averaged  1,520,000  tons  per  year  and  was 
valued  at  $45,000,000.  Althou'^h  this  insect  is  not  a  serious  tom.ato  pest 
over  the  entire  tomato-growing  area,  about  h-alf  of  the  tomato  acreage  in 
the  United  States,  located  in  tliat  strip  of  territory  extending  from 
Texas  ?„cross  the  southern  part  of  the  United  States  to  Maryland,  is 
seriously  infested.   Two  per  cent  of  half  of  the  total  tonnage  would 
amount  to  15,200  tons  or  a  monetary  loss  of  $450,000.   Totaling  the 
losses  occasioned  by  this  insect,  we  have: 

Field  corn $  75,  200.  000 

Cotton  24, 000, 000 

Sweet  corn 4,  000,  000 

Tomatoes  450, 000 


Total  $103, 550, 000. 


MESSIAIT  FLY 


McCollocI'i  and  Dean  carried  on  very  extensive  investigations  of  the 
Hessian  fly  (Phytophaga  destructor  Say)  in  Kansas  from  the  years  1923-1927 
in  which  field  observations  gave  the  following  results: 

The  damage  for-  Aiiounted  to 

Bushels 


1923  8,000,000 

1924  20, 000, 000 

1925  40, 000, 000 

1926  5,000,000 

1927  20,000,000 


TMs  amounts  to  Hcs':',ian  fly  ''.a^ia^e  of  approximate ly  15  per  cent  of  the 
crop  us^i.ally  harvested  in  tliat  State. 

The  experiment  stations  anc"  the  State  cntouiolo^ists  of  the  2>».nt 
Central.  States  l:iavo  CGtiiTiatccl  the  aniTis-,!  loss  occasioiied  by  this  insect 
at  13  per  ce.it;  and  the  worlrers  in  the  Middle  Atlantic  States,  at  6  per 
cent.   The  winter  wheat  crop  of  Michigan,  Wisconsin,  Missouri,  Iov;a,  and 
Kentiiclqy  may  "be  included  in  considoriiii?  that  of  the  East  Central  States, 
■because  produced  under  similar  conditions.   If  the  loss  for  each  region 
is  estimited  on  the  basis  of  its  1920-1928  winter  wheat  crops  and  the 
above  percentages,  the  three  regions  will  show  a  total  annual  loss  of 
43,000,000  bushels,  which,  valued  at  $1  per  bushel,  would  araount  to  a 
monetary  loss  of  $48,000,000.   C.  L.  l.!etcalf,  in  the  55th  Annual  Report 
of  Entomological  Society  of  Ontario,  i:ives  almost  three  times  this 
figure  as  the  loss  occasioned  by  all  insects  attacking  wheat. 

CHIHCH  BUC- 

Reviewing  the  situation  of  the  chirch  bug  (plis^su^  Icucoptcrus  Say) 
during  the  last  50  years,  it  is  found  that  the  avcra^-e  number  of  counties 
yearly  reported  as  iiifested  in  Kansas,  if  distributed  evenly  over  the 
entire  period,  would  amoujit  to  25  per  cent  of  the  entire  number;  in 
Missouri,  the  da,ta  are  much  less  satisfactory,  and  v;e  lia.ve  an  average  of 
9  per  cent  annually;  in  Illinois  18  per  cent,  and  six  per  cent  in  Indiana, 
and  an  average  over  the  entire  territory  of  about  14  per  cent  infested 
annually  to  the  extent  of  catising  compla-int.   This  belt  prodiices  about 
$550,000,000  worth  of  corn  and  $225,000,000  worth  of  wheat  (estimates 
for  1927-1929).   In  the  infested  territory,  wheat  is  often  severely 
injured  by  this  insect  during  the  outbreal'  years;  and  corn,  in  fields 
where  the  insect  is  not  checked  by  control  practices,  is  sometimes  a 
complete  loss. 

The  value  of  14  per  cent  of  the  wheat  in  this  territory  is  over 
$30,000,000  per  year  at  prevailing  nrices  from  1927  to  1929;  14  per  cent 
of  the  corn  crop  would  amount  to  $77,000,000  at  1930  corn  prices.  With 
an  estimate  of  50  per  cent  loss  during  ouforealcs,  tlie  average  annual 
loss  occasioned  by  this  insect  would  be  over  $50,000,000.  'lYhile  loss 
does  not  always  reach  50  per  cent,  it  sometimes  exceeds  it;  the  chinch 
bug  causes  some  less  in  counties  not  reported  as  infested  and  in  other 
States;   $50,000,000,  therefore,  seems  a  fair  estimate. 

SIJGARCAITE^ORER 

The  sugarcaite  borer  (Diatraea  sa-^charalis  Fab.)  is  undoubtedly 
the  most  important  pest  to  sugarcane  in  this  countrj'".  Messrs.  Hollov/ay 
and  Haley  estimate  tliat  the  damage  to  sugarcane  due  to  this  insect  over 
a  series  of  ;-oar3  ai:iourits  to  approximately  l*^"  per  ft^nt.  Convarted  into 
sugai-»  this  amounts  ap.jproxivaately  to  a  lor.s  of  SS.^GiG  to;vs.  At  a  urice 
of  fcfur  cents  r-or  poi.ind,  this  reaches  $4,640,000.  Uo  account  is  taken 
of  the  loss  to  cane  used  for  sirap,  nor  to  seed  pieces  of  sugarcane. 


APPLE  APIIIDS 

Apple  epliids  are  estii-ratrd  by  the  entoiaolo^rists  of  the  States  east 
of  the  Mississippi  Piver  as  reducin-?;  the  apple  crop  15  per  cent;  it  seems 
lihelv  uhat  this  estima,te  applies  to  oufbrealc  years,  and  for  a,ll  years  we 
ma;-  reduce  it  to  6  per  cent.   The  apple  crop  in  this  region  averages 
around  85,000,000  bushels  amiually  (1927-1923).   This  is  only  94  per  cent 
of  vha.t   rai/^ht  have  been  harvested  ^7ere  it  not  for  these  insects,  and 
indicates  a  crop  loss  of  5,000,000  bushels  with  a  valuation  of  nearly 
$7,000,000.   To  this  nrast  be  added  the  cost  of  spraying  to  prevent  a  much 
hicrher  percentage  of  iii.iury  over  this  entire  territory.   In  this  region 
there  are  65,000,000  bearing  trees.   About  30,000,000  of  this  number  are 
in  corjnercia.l  orchards,  and  ai-e  cprayed  with  nicotine  sulphate  when 
necessary,  or  appro-simabely  once  in  three  years  at  an  average  cost  of  12 
cents  per  tree-j  the  atnount  lost  in  erpenditures  rouli;^  be  *1,  200,  000. 

therefore 

CODLIHG  I.'OTH 

The  codling  moth  (parpocapsa  pomonella  L.  )  K?-s  been  very  carefully 
studied  by  many  investigators  in  this  country.   A  long  series  of  experiments 
carried  on  by  Quaintance  and  Scott  in  Virginia,  Delaware,  Michigan,  Kansas, 
and  Arkansas  and  experiments  carried  on  by  G-ossard  in  Ohio,  Pumsey  in  West 
Virginia,  Pelt  in  TTew  York  State,  and  Jones  and  Davidson  in  California 
indicate  tliat  the  proportion  of  unsprayed  fruit  which  was  found  to  be 
infested  by  this  insect  ran  from  15  to  74  per  cent  v/ith  an  avera'^e  for  all 
experiments  over  the  entire  period. of  45.13  per  cent.   For  the  triennium 
1927-1929,  the  American  apple  crop  averaged  about  150,000,000  bushels  of 
apples  annually,  valued  at  over  $130,000,000.   Culls  and  v.'ormy  apples  are 
rarely  v-orth  more  tlrnn  50  ocnts  per  bushel.   Were  it  not  for  spraying  we 
could  possibly  count  on  an  average  of  ?7,  500, 000  bushels  that  would  have 
to  be  solid-  -t  a  very  considerable  discount.   Estim.ates  received  from  the 
State  enton.ologists  and  the  Sta.te  agricultural  experiment  station  workers 
throughout  the  apple-growing  States  indicate  the.t,  even  including  those 
orchards  which  are  carefully  sprayed,  the  damage  runs  to  approximately 
12  per  cent  of  the  frui.it.   This  would  occa.sion  a  reduction  in  No.  1 
apples  of  18,000,000  bushels  or  a  monetar-  loss  of  about  $13,500,000.   To 
this  must  be  added  the  cost  of  spra^^'ing  which  prevented  a  much  more 
considerable  loan  than  indicated  by  the  figiires  already  given.   To  spra;^'- 
an  apple  tree  ovor  the  season,  charging  only  for  arcenica.Ts  and  labor,  the 
cost  is  55  cents.   The  nuaber  of  trees  of  bearing  age  in  the  United  States 
in  1924  was  104,000,000. 

In  the  years  1927-1929,  the  commercial  crop  was  over  half  the  whole 
crop.  Allowing  for  a  heavier  yield  in  commercial  orcliards,  we  ma^^  figure 
the  comriercial  treer.  w'lich  are  regi.ilarly  sprayed  as  at  least  ha]f  of  the 
total  number  of  trees. 

Spraying  50,000,000  trees  for  the  codling  moth  cos^s,  therefore, 
$17,500,000  or  a  total  loss  occasioned  bv  this  pest  of  over  $30,000,000. 
(A  new  expense,  acid  washing,  to  remove  excess  arstjnic  aiuounts  to  3  cents 
per  "bushel. ) 


In  cont.:5raplatin5  these  fi-^irss  and  conip''.rir!_'r  the  Ions  occasioned 
br  this  pest  and  other  pests  controllod  fairly  satisfactorily  by 
insecticidal  nnthods  vze  must  'r.eev   in  mind  that  a  pest  which  potentially 
is  extrernel;'  serious  but  v/hich  is  very  e^-fectivoly  controlled  by  an 
inexpensive  measure  nill  sho^v  a  smcllor  losa  tlian  a  r.iuch  less  poten- 
tially iraportant  pest  tliat  is  but  poorly  controlled  or  controlled  by  a 
very  expensive  method.   In  some  of  these  cases  the  lor/  fif^are   indicates 
that  entorao lexical  practice  is  more  generally  effective  and  not  that  the 
post  is  of  minor  importance. 

PZACH  30F.SR 

The  peach  crop  of  the  United  States  averaged,  during  the  throe  -nars 
1927-1929.  53,009,000  bushels  valued  at  over  $62,000,000.   One  of  the 
most  im'portant  limiting  factors  over  much  of  the  territory  is  the  peach 
borer  (Ae?:eria  exitiosa  SajO  •   I''^  i"  vcrj'  difficult  to  get  at  the  actual 
dajaage  done  V^^   this  insect  as  it  very  quickly  kills  the  trees  and  re- 
duction in  crop  is  hard  to  measure.   The  use  of  parad.ichlorobenzene,  a 
very  effective  control  raeasu.re,  costs  from  5  to  6  cents  per  tree,  de- 
pendin,^  upon  the  price  of  labor,   Estimating  the  cost  of  labor  at  $3  a 
daj'-,  the  cost  of  treating  the  peach  trees  no^v  gro-vn  in  the  United  States 
r;ould  -amount  to  $5,900,000.   This  '.Till  give  a  relative  idea  of  the  tax 
that  this  insect  exacts  from  the  peach  grov/er  but  it  does  not  include 
the  much  greater  loss  in  trees  Icilled.   Hcvever,  as  this  is  considered 
an  extremely  economical  treatment,  the  loss  that  the  insect  "'ould 
occasion  v/ere-  it  not  controlled  xvould  prob?.bly  be  manj''  times  this  figure. 

PLUI,i  CURCULIO 

The  plum,  curcnlio  (Conotrachelxis  nenupl:ia.r  Hbst,)  has  been  estimated 
by  the  fruit  gro-'ers  of  the  deciduous  fruit  belt  east  of  the  Rocl<;.'- 
Mountains  as  causing  an  annual  loss  to  the  peach  crop  of  approximately 
15  per  cent.  Apples  are  not  so  severely  or  extensivel;-  injured,  and  v.'e 
may  reduce  this  figure  to  5  per  cent  for  them.   Quaintance  and  Scott, 
investigating  this  insect  in  Dela;,7are,  Virginia,  Michigan,  and  Ar'^ansas 
over  a  three-year  period,  1909-1211,  fo\i.nd  that  in  unsprayed  check  plats 
the  average  infestations  ran  to  44.5   per  cent  of  the  fruit.  This  insect 
is  confined  to  the  region  east  of  the  Hockj'  Mountains,  and  inasmuch  as 
the  peach  crop  of  this  re:::ion  is  valv.ed  on  an  average  at  nearly  $45,000, 
000  (1927-1929),  this  insect  produces  a  loss  of  about  $3,000,000  on 
peaches.  Apples  of  this  region  are  worth  about  $126,000,000  and  at  5 
per  cent  curc\^lio  d.?jnage  \7ould  be  nearly  $7,000,000.   Some  loss  is  also 
caused  to  other  fruits.  To  this  '"g  must  add  the  cost  of  controllinr  the 
insect.   The  pin!:  application  on  ap"oles  is  lar^.lj'-  for  this  pest  as  far 
as  the  arsenical  is  concerned,  so  a  cost  of  5  cents  per  tree  is  con- 
servative and  vrould  cjnount  to  a  total  cost  of  $3,000,000  on  apple,  per.ch^ 
plU.Ti,  and  pear.   Losnes  and  costs  due  to  this  insect  on  apples  and 
P'^aches  may  v.-ell  total  $17,000,000. 

Of  course,  it  vrould  not  be  correct,  in  the  case  of  these  decidvious- 
fru.it  insects,  to  charge  the  entire  cost  of  arsenical  spraj''ing  to  an;'  one 
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pest  Tviion  tliat  spray  is  effective  for  more  than  one  insect  or  disease. 
We  have,  therefore,  prorated  the  cost  of  spraying  among  the  insects 
that  attac"-:  the  fruit. 

Si\l^"  J0S."3  SCALE 

The  San  Jose  scale  (Aspidiotiis  pernio iosus  Comst.)  at  one  time 
tlireatened  the  entire  deciduous  fruit  industr"  of  this  country.   Owing 
to  the  general  'oractice  of  spraying,  it  is  not  todaj^  generally  con- 
sidered a  s  responsible  for  any  very  considerable  portion  of  the  daj'-ia.ge 
to  the  commercial  frait  crop,  although  undoubtedly,  ov/ing  to  the  lo-vered 
vitality  of  unsprayed  trees,  a  very  considerable  crop  loss  is  sustained. 
The  most  tangible  fi.gare  on  the  driraago  b;^  this  pest  is  the  cost  of 
dormant  spraying,  so  generally  practiced  for  its  control.  Pra,ctically 
41,000,000  deciduous  fruit  trees  are  sprayed  in  commercial  orchards  every 
dormant  sea^son  for  the  control  of  this  pest,  at  a  rough  cost  of  18  cents 
per  tree,  or  $7,380,000.  Another  form  of  dcim,ago  occasioned  by  this 
insect  is  the  lowered  qoalitj''  of  fro.it  due  to  spotting. 

C0L0H_lD0  POTATO  B33TLE 

The  Colori.do  potato  beetle  (leptinotarsa  decomlineata  Say)  is  a  pest 
that  during  the  past  8  or  10  j^oars  has  occasioned  no  ver;''  considerable 
shrirfcage  in  the  commercial  potato  crop,  owing,  in  part,  to  the  highly 
effective  control  measures  v/hich  are  now  quite  generally  in  practice. 
Despite  this  fact,  however,  in  the  Uew  3ngl?,nd  States  it  is  estimated 
that  15  per  cent  of  the  crop  is  annually  destroyed.   In  the  Middle 
Atlantic  and  South  Atlantic  States  the  damage  is  much  less  considerable, 
but  is  estimated  at  3  and  5  per  cent,  respectively.   In  the  Sfeist  Central 
Sta,tes  the  damage  is  estimated  at  approximately  10  per  cent.   In  the 
irrigated  potato-growing  section  of  the  North',7est,  the  pest  is  not 
generallj'-  distributed,  and  it  is  not  a  factor  in  the  early-potato  sections 
of  the  South  Atlantic  States. 

The  average  reductions  of  the  main  potato  crop  due  to  this  insect, 
despite  the  very  effective  control  m.oasures,  is  probably  8  per  cent,  tliat 
is  to  say,  t -oe  340,000,000  bushels  annually  harvested  in  the  States  where 
this  insoct  is  a  pest  is  but  92  per  cent  of  the  crop  that  might  be 
harvested  were  it  not  present.   This  amounts  to  a  loss  of  about  30,000,000 
bushels  valued  at  .^'29,000,000.   To  this  amou.nt  must  be  added  the  cost  of 
spraying  potato's  which  is  generally  practiced  throughout  the  commercial 
potato-growing  sections.   Charging  for  the  arsenicals  and  for  one-lialf  of 
the  labor  (the  other  lialf  is  clie,r2;eable  to  fungous- disease  control),  it 
costs  roughly  $l'.o0  per  acre  to  spray  potatoes.  As  the  acreage  of  this 
crop  in  the  United  States  is  approximately  3,000,000  and  as  approximately 
one-tenth  of  this  is  sprayed,  it  costs  about  $450,000  to  prevent  further 
loss. 

POTATO  ISi'LTZOPPSR 

The  potato  leafhopper  (Snpoasca  fabae  Harr. )  and  the  associated 
disease,  hopperburn,  liave  been  among  the  most  serious  factors  attracting 
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attention  in  the  potato-jroving  scc':ionc  d'^^ri^.g  ■*'he  part  fe'.v  yc^.rs. 
Tlie  insect  is  ,;^en- rally  provalcnt  in  sca-.e  of  the  most  important  potato- 
gro'.ving  coctions  of  the  United  States.   It  is  not  seriov.s,  ho'-'over, 
outsicG  of  the  Mic^dlG  Western  States,  TTisconsin,  Ohio,  Illinois,  Indiana, 
and  Michigan,  and  workers  in  this  rorjion  lip.ve  estimated  that  the  loss  to 
the  crop  due  to  this  trouble  nans  from  10  to  18  per  cent,  or  a  general 
averae;e  of  14  "oer  cent.  The  average  anr.ual  potato  crop  of  these  States 
for  the  years  1926  to  1^28  inclusive  aicotinted  to  about  80,000,000 
bushels.   This  is  onl:/  36  p.  r  cent  oi  the  crop  f-i3.t  might  hjavc  been 
harvested  -vore  it  not  for  this  insect,  a  loss  of  13,000,000  bushels 
valued  at  over  $11,000,000  at  the  rather  low  regional  prices. 

PSA  .\PHID 

Damage  b;-  the  pea  aphid  (lllinoia  pi  si  ICalt.)  is  estimated,  both 
in  the  Middle  Itlantic  States  and  in  the  ITorth  Central  States,  by  the 
entomologists  and  other  v/orkers  of  these  regions,  at  15  per  cent.  Mr. 
J.  S.  Dudley,  as  a  result  of  six  years'  investigations  in  the  cannery- 
pea  section  of  southern  Wisconsin,  "-^'  ejection  containing  practically 
h-alf  of  the  pea  canneries  of  the  State,  estimated  tliat  durinj  this 
period  the  average  annu^al  loss  from  depredations  of  tlic  pea  aphid 
amounted  to  11.66  per  cent. 

Assuming  th^t  15  per  cent  of  d-'jTiar-e  occiirs  in  t2ie  pea-growing 
sections  of  Wisconsin,  Illinois,  and  California,  the  $11,797,280  worth 
of  peas  raised  for  all  purposes  in  these  States  in  1923  was  only  85 
per  cent  of  the  crop  thnt  would  liave  been  possible  were  it  not  for  this 
insect.   In  other  words,  there  was  a  loss  of  $2,032,000  worth  of  peas. 
The  pea  a.phid  is  also  an  important  factor  in  Ucw  Jersey,  Delaware,  and 
Maryland,  but  onlj^  sporadicall;'.  Allowing  a  distributed  annual  loss  in 
these  States  of  5  per  cent  we  -'ould  ::ave  a:":  additional  $53,000.   Some 
losses  probably  occur  in  the  iraportant  market  areas  of  the  South 
Atlantic  and  Gulf  States  and  in  the  important  can;^in~  States  of 
Minnesota,  Michigan,  iTew  lor!-;:,  p.rA  Utah,  and  there  is  some  injury  to 
clover  and  alfalfa. 

MEXIC-U:  3S.A2T  BSr.TI.3 

The  Mexican  bean  beetle  (Zpilaohna  corruy;ta  Muls,  )  is  still  too 
new  a  pest  to  mnlze   possible  a  fair  estimate  of  the  daj:na--%:e  that  it  will 
in  all  probability  cause.  *!.  y.   Howard  ascertained  that  on  the  check 
plats  at  5inaingh.am,  Ala,,  this  beetle  removed  48  per  cert  of  the  bean 
foliage.  He  believes  tl-j.\t   foliage  injury  of  over  40  per  cert  at  or 
before  the  time  of  blossoming  reduces  the  crop  in  direct  proportion--; 
to  the  anaov-nt  of  defoliation,  v/hilc  on  \1\o   oth-nr  hand^  green  beans 
oan  withstand  a  25  per  cent  ::efoliation  -..-ithout  apparenij  r3duation  in 
yield.   The  48  per  cent  defoliation  figiaro  obtAinid  at-  Bir.ain ;"-:iam  is 
believoc?  to  be  eiitiroly  too  hi^h  for  the  entire  bean-.growi:Tg  area  of  the 
United  States.   In  the  eastern  area  where  this  insect  is  gcri.erall;'- 
established,  beans  occupy  ap'^ro>:imately  70,000  acres.  Of  this  acreage, 
nearly  30,000  acres  are  devoted  to  dry  bean  production  and  produce  over 
350,000  bushels  of  beans  valued  at  about  $1,500,000  (1928-1929  estimates) 

UBRAHY 
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Tlie  remair.der  of  tlie  oean  =>.croa:5G  prodMcss  approTi-a^.tel^.-  50,000  tons 
of  snap  loeans  valued  at  about  $3,500,000,  a  total  of  $5,000,000  worth 
of  beans  (1923-1929).   T'^enty-f our  per  ce.it  of  this  '//ould  'Bnotint  to 
$1,200,000,  and  this  we  might  consider  as  a  very  ror.._rh  estimate  of  the 
damage  this  insect  is  capable  of  inflicting. 

Spraying  to  control  this  pest  costs  about  $5  per  acre,  and  on 
70,000  acres  would  cost  $420,000. 

STEIPSD  CUCLIQER  B2ZTL3 

The  striped  cucumber  beetle  (Siabrotica  vittata  Pab. )  is  one  of  the 
most  serious  posts  of  practically  all  of  the  cucurbitaceous  plants.  The 
growers  in  the  melon  and  cucumber  producing  sections  of  the  country 
estimate  the  daiuage  by  this  pest  at  approximately  9  per  cent.   This  insect 
is  not  a  pest  in  the  important  melon-growing  sections  of  California, 
although  the  related  species,  Diabrotica  trivittata  Mann.,  is  of  economic 
importance  in  tliat  region.   The  valiie  of  cucurbits,  exclusive  of 
c ant aloupq,  amounts  to  $22,000,000.   lline  per  cent  damage  would  give  a 
monetary  loss  of  about  $2, 000, 000. 

IlvIPORTSD  Ci\53AG2]  ITOPJv! 

The  imported  cabbage  worm  (Fieri s  rapae  L. )  and  a  few  associated 
lepidopterous  larvae  .  very  materially  affect  the  ca,bbage  and  cauliflower 
crops  of  this  country.   These  insects,  according  to  Huckott  on  Long 
Island,  redu.ce  the  cabbage  crop  about  3  per  cent  and  reduce  the  valxie 
of  the  crop  harvested  approximatel;^  10  per  cent  owing  to  the  reduction 
in  grade.   The  entomologists  of  the  principal  ca,bba-ge-prodticing  States 
estimate  this  daj.iage  at  approximately  18  per  cent,  following  Huckett, 
the  3  per  cent  shrir2ca^e  of  the  crop  of  1,027,000  tons  of  cabbage  (1928- 
1929  average)  aanounts  to  abo\it  3,200  tons;  at  $22  per  ton  this  is 
$700,000  and  of  the  crop  th^.t  was  apttially  hjarvested  there  is  a  reduction 
in  value  of  10  per  cent  or  a  loss  oi?  over  $2,000,000,  a  total  loss  of 
nearly  $3,000,000  occasioned  by  this  insect  and  its  associates,  the 
cabbage  loppar  (Autographa  brassicae  Hi  ley)  and  southern  cabba'-ce  worm 
(Pieris  protodice  3.  2:   L. ) . 

?0HII1ST  Il'TSECTS 

The  dajnage  oj   insects  affecting  forest  trees  and  t.'.eir  proJu'^ts 
ma^''  be  divided  for  our  purpose  into  four  categories:  First,  barl^-  b-;etles 
in  the  West;  second,  the  spru.ce  budvorn  in  the  Northeast;  third.   'c-ier 
defoliators  throughout  the  country;  and,  fourth,  those  insect ■-. 
darnage   fores  I  products  after  thej*  leave  the  woods. 


.c: 


One  of  the  mo-t  sorious  forest-insect  pests  of  the  West  Coast  and 
Rod':;-  Mountain  region  is  Dendroctonus  brevicom.is  Lee.,  in  its  attacks  on 
the  westei?..  yellow  pines.   The  Forest  Service  estimates  that  there  are 
76,000,000,000  board  feet  of  this  timber  now  standing  in  Oregon,   Work 
carried  on  Vj   the  Bureau  of  Fntomology  for  t2:e  past  ten  years  indicates 
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t'".at  in  certain  territory  there  is  an  aver-'.^e  animal  depletion  in  timlDer 
of  1.3  por  cent.   TMs,  however,  is  a  scTerely  infested  district.   In 
areas  where  the  infestation  h-as  riore  of  an  endemic  character  the  average 
anniial  loss  is  about  0.7.4  per  cent  of  the  st?a-.d,  and  it  is  estimated 
tliat  0.75  per  cent  is  a  fair  figure  of  the  annual  loss  over  the  entire 
yellor  pine  area  of  Orsson.   That  moans  570, 000, 000  board  feet  which 
at  a  value  of  $4  per  thousand  ?jp.ounts  to  $2,280,000  per  annun.   In  the 
Modoc  National  Forest  .and  surroundiiig  private  timber  land  surveys  carried 
on  by  the  Bureau  of  }[!ntoir;olo;^T  -or  the  period  1921-1927  showed  losses  as 
high  as  3  per  cent  during  the  season  of  1927  v/ith  an  aver-.ge  for  the 
period  of  1.3  per  cent,  and  on  certain  limited  acreages  losses  have  run 
as  high  as  50  per  cent  of  the  stand  or  as  high  as  14  per  cent  in  a  single 
year. 

In  the  Kaiba.b  national  Forest  the  Black  Hills  beetle  (Pendroctonus 
ponder osae  Hoph.  )  between  1920  and  1925  destroyed  appro:-irnatcly 
15  per  cent  of  the  timber  or  150,000,000  board  feet  per  yepj".  _  This  is 
unavailable  timber  at  present  but  it  has  a  high  future  potential  value. 

Considering  all  of  the  v/estcrn  pines,  sprace,  Douglas  fir,  and 
similar  trees,  d.amage  "oj   bark  beetles,  (Pentroctcnus  app.  )  li?.s  ranged 
from  5,000,000,000  to  6,000,000,000  bo-ard  feet  per  annujn,  valued  at 
from  $15,000,000  to  $18,000,000. 

The  spruce  budv;orm  (liarmologa  fmiiferana  Clem.)  in  the  northeastern. 
palpwood  sections,  embracing  Maine  and  eastern  Canada,  during  a  10-year  '■■' 
period  ending  in  1920  destroyed  25  years'  supply  of  pulpwood  (National 
Progrsm  for  Forest  Reservations,  by  the  j\merican  Tree  Association,  1926). 
Pulpwood  is  roughly  valued  at  $10  per  cord,  and  250,000,000  cords  v.-ero 
destroyed  during  the  10  3-ears  of  this  ou.tbreak,  an  annual  loss  of  $250,000, 
000.   Viewed  from  another  point,  a  cord  of  wood  rowhly  produces  a  ton 
of  paper  and  this  paper  is  valu.ed  at  from  $60  to  $70  per  ton  or  a  yearly 
loss  to  the  paper  industry  of  at  least  $1,500,000,000.  A  loss  ilia.t   is 
rather  difficult  to  measure  but  which  will  run  into  very  vast  figures  is 
that  occa,sioned  by  the  necessity  of  shifting  the  p.ilpwood  operations  in 
this  country  from,  the  northeastern  section  to  the  South  and  Y/est.   The 
pulpwood  industry  is  heavily  capitalized  and  the  change  of  location  is  a 
very  costly  one.   The  last  budwom-'.  epidcm.ic  precedin'.;  the  one  recorded  in 
this  paper  occurred  about  35  years  before  it,  so  in  order  to  get  a 
fairer  distrib-ation  01  the  loss  wo  spread  the  damage  over  the  period  of 
outbrealcs.   If  a  loss  of  this  magnitude  occurs  in  10  years  out  of  35,  it 
will  average  $71,400,000  por  annum  on  the  raw  product. 

In  a  recent  puolication  of  the  Forest  Service  (Statistical 
Bulletin  No.  21)  very  careful  estimates  bv  the  Bureau  of  Entomology  on 
the  damage  done  by  insects  to  the  several  t2''pcs  of  forest  products,  as 
ti'-s,  poles,  cooperage,  etc.,  range  from.  0.5  per  cent  tc-  5  per  cent,  and 
in  the  aggregate  losses  of  this  type  pziount  to  $46,900,000. 

As  other  defoliators  cau.se  dama.ge  estimated  at  abov.t  $5,000,000  a 
year,  this  makes  a  .-rrand  total  for  insects  attaching  forests  .and  forest 
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products  of  ;■  138,  300,  000. 


S^i^ice  tu&vorra $  71,  400,  000 

Insects  attacl-in^  forest 

products 46,  900,  000 

Baric  beetles 15,  000,  000 

Otlaer  defoliators 5,  000,  000 


$138, 300, 000 

Then  there  are  the  terrdtes  (Heticiiliternes  a:pp.  ),  ^7hich  on  tlie 
5,000,000  farns  in  tlie  United  States  are  always  at  v/ork.   These  insects, 
however,  are  mxich  nore  trouhlesone  in  the  n'arner  parts  of  the  cottntry, 
so  V7e  have  divided  the  co-ontrv  into  a  soaithern  region  and  a  northern 
re':;ior.  alon^  a  line  fron  Nevr  Jersey  to  ITeoraska.   In  the  sofathcrn  part 
of  this  territory  farm  huildin-s  are  valued  at  $2,900,000,000.   It  is 
estinated  that  the  terr:ite.s  in  tliis  territory  depreciate  farm  buildings 
approximately  1  per  cent  per  3'"ear;  this  neans  that  there  is  an  annual 
losn  of  $29,000,000,   But  the  remainder  of  the  country  is  not  irxiune  from 
termite  attack.   Illinois,  Indiana,  ITcw  York,  and  the  other  states  all 
report  dsj.ia^e  by  these  insects.  Allov/ing  a  depreciation  of  0,01  per  cent 
of  the  total  farr^  buildings  in  this  region,  \ie   Iiave  an 'additional  $290,000, 
or  .a  total  of  $29,290,0007 

Damage  aj   torm.ites  is  not  confined  to  the  rural  districts,  bu.t 
probably  a  lov/er  pcrcer,t?^e  of  dar^age  of  the  total  building  valuation 
prevails  in  citiCi  and  towns  because  ma,ny  of  the  b\iildings  are  constructed 
of  stone,  brick,  or  concrete.   It  has  been  found  profitable  to  protect 
wooden  buildings  from  termites  by  an  ?,dditicn.al  investment  of  from  2  to 
10  per  cent;   This  m.eans,  over  50  years  of  depreciation,  from.  0.4  per 
cent  to  0.2  per  cent  per  annum. 

ST0H~I;-GHAI:T  IIvSIiCTS 

It  io  rather  difficult  to  separ?>.te  the  damage  occasioned  by  the 
several  insects  that  attack  stored  grains.  Geo.  A.  Stuart  (Qen.   Bui, 
393,  Pa.  Dept.  of  Agr.)  est5.i'iated  that  the  damage  by  the /^^i-gounois 
grain  m.oth  (Sitotroga  cerealella  Oliv. )  in  Pennsylvania  alone  ran  from 
$1,000,000  to  $3,000,000  annualT^'-   Perez  Sii-xions  found  in  Maryland  in 
1924,  fron  field  examinations  of  st?,ndin7  grain  ripe  enougli  for  harvest- 
ing, Viat  0.2S  to  2.06  per  cent  of  the  wheat  was  infested  by  this  insect. 
In  1922  E.  A.  Back  and  E.  T.  Cotton  found  th^t  infestations  at  harvest 
time  a:io-o.nted  to  2  per  cent,  and  late  threshing  gave  these  an 
opportunity  on  ma;ny  farms  to  develop  to  infestations  involving  from 
50  to  90  per  cent  of  the  crop. 

The  rice  weevil  (Calendra  oryzae  I.)  in  1919,  in  connection  with 
the  An^ovjiois  grain  m.oth  (Sitotro-~a  cerealella  Oliv.),  was  found  in 
70  per  cent  of  the  wheat  shipments  originating  in  Okl-'^J.om,a,  cjid  in  Texas 
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83.7  prr  cent  of  the  shipmcr^.ts  v.erc  irifestod.  ]>irin^  the  period  1917- 
1921,  5  per  cent  of  all  of  the  nhaat  in  interstate  c or-.-.erc e  "rr*.z   graded 
down  on  account  of  insect  injury-.,  The  entoriolcgists  of  the  vrieat  belt 
estiratc  that  7  per  cent  of  the  wheat  is  da;--a^;cd  "by  the 'An^our.oiG  ^-rrain 
noth  alono.  Back  ar.d  Cotton  (Farmer's  'S-.-l.  1483)  report  tl^t  in  1922- 
1923,  13  per  cent  of  7,892  car  loads  of  'whoat  arriving  in  Baltinore 
^■raded  "s-^mple"  and  in  1923-1924.  20  per  cent  of  2,860  car-loads  ^-raded 
"s.^^ple"  on  account  of  the  presence  of  v/eevils.   This  v/heat  '.vas  mostly 
froa  the  Middle  Atlantic  States.   These  tv/o  seasons,  Iio^^ever,  were 
outbrealc  years,  and  in  1924-1925  the  percentage  of  car-loads  shipped 
graded  "-/yeeyily"  (the  old  ^rade  "sanplo"  l::avin,5  "been  abandoned  for 
weevil  injury  alone  and  v/heat  rjir.iply  placed  in  its  ^rade  and  the  word 
"v/eevily"  added)  was  4  per  cent,  which  placed  it  subject  to  a  discount 
or  expense  of  conditioning  of  at  le-ast  3  cents  per  bushel.  Allovin-^  4 
per  cent  of  the  wheat  of  the  United  States  (or  sor.ev/hat  over  30,000,000 
bushels)  to  be  graded  down  on  accoi\-i-c  of  -ranurj^  pests,  wc  w-^uld  have  a 
monetary  loss  of  -about  *!.  000,000.   This  does  not  t.?lj:e  into  ?jccount  the 
actual  i:rain  lost.  Moreover,  it  onlj'  considers  tl::at  grain  th-i,t  is 
actually  inspected  in  corjnerce,  ;anc|„^9.:^  the  total  production,  a  consider- 
able quantity  of  which  is  hold  on  the  fami  for  f oedinc,  seed,  or  for 
future  sales.  Probably  a  greater  loss  is  occasioned  in  keeping  the  grain 
in  condition  after  it  reached  the  elevitors  ov   aills  than  at  the  tir.ie  of 
inspection. 

Wlien  infestations  are  at  all  severe  it  is  often  necessary  to 
screen  and  blow  the  ■rraii;.   These  screenings  are  of  very   slight  value 
when  compared  to  the  whole  berry  whoat.   There  is  also  a  secordarj'' 
effect  of  infestation  of  gi\ain  due  to  hoating. 

In  Florida  weevil  danage  to  corn  was  estimated  at  10  per  cent 
in  1916  and  in  South  Carolina  in  1911  at  13.8  per  cent.   The  ento- 
mologists of  the  Corn  Beit  have  estir^atcd  the  da.va^e  due  to  t-.vo  species 
of  Calendra.  at  13  por  cent. 

In  Georgia  in  1923  S.  E.  McCle-don  found  that  42.9  per  cent  of 
the  ears  of  corn  were  infested  by  the  rice  weevil  bei'ore  l::arvosting. 
Shipments  of  corn  inspected  at  Slicman,  Te:c. ,  were  found  to  be  infested 
to  the  extent  of  79.5  per  cent. 

Assuming  the  rrach  more  conservative  of  these  figures,  10  per  cent, 
as  being  the  damage  actually  done  to  corn  by  granrii'^'  pests,  the  486,000, 
000- bushel  crop  of  corn  grov.-n  in  the  southern  part  of  the  ccuitry  where 
these  insects  are  important  is  but  90  per  cent  of  the  crop  thiat  might 
liave  been  consiir.^.ed  as  food  and  feed  v.'ere  it  not  for  these  insects.  T-iat 
is  a  loss  of  54,000,000  bushels;  or,  at  the  1927-1929  price  of  about  75 
cents  per  bushel,  $40,500,000  for  the  South  alone.  The  rest  of  the 
country  is  oy   no  means  free.   It  must  be  borne  in  mind,  however,  tl:iat 
this  is  not  one  insect,  but  the  aggregate  of  several  the  worV  of  which 
can  not  be  easily  separated. 

Talring  corn,  wheat,  and  other  ;^rains  together  the  da'.v?..;e  by  stored- 
product  pests  must  araouiit  to  at  least  :;'.5C,  000,  000. 
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CL0T3£SS  MOTHS 


Clothes  notlis  (Tineola  bisGlliella  Hun.  et  al.)  are  i.isu':«,ll7 
considered  as  ertreriely  trifling-  insects  btit  fov;  ':i.?,vg  considered  the 
a{^' -rebate  losses  occasioned  bv  then. 

To   be  conservative,  we  v;ill  consider  tl;.e  citj'  and  to^vn  houses  with 
their  cedar-linec'  closets  and  hoiisckeepin;;  facilities  as  inrnune  fron 
these  i^ests.   They  are  not,  hov/ever. 

On  the  I  amis  of  the  country  there  is  a  pojmlation  over  10  years 
old  of  21,500,000  people.   Of  this  21,500,000  there  is  probably  not. a 
soul  T7ho  h^s  not  lost  '^r.   an  average  50  cents  v/orth  of  apparel  \)y   these 
pests  everj'  year  of  ]iis  or  her  lifetino.   This  r,'o\ild  arr.ount  to  $10,  800, 
000.   Certainly  the  average  loss  is  far  above  this  fi.rure. 

'  msz^sijycAKRYim  iits^^cts 

:Uiother  ph^se  of  insect  dar.a;';e  is  the  loss  occasioned  to  people  of 
the  United  States  throiv;:h  insects  tliat  carr^  diseases.  A  fev;  of  the  nost 
striking  diseases  ;)f  th-is  t^rpe  are  nalaria,  yello'.?'  fever,  ship  fever, 
Asiatic'  cholera,  dysentery,  Roclq/   Mountain  spotted  fever,  and  pinlc  eye, 
in  this  count rj^ 

Aaopheles 
The  rav^i^gas  of  nalaria  t r an sni 1 1 c d  by  . "  / .~"^~spp .  3iave  been  estinated 


as  producin-3  direcflj'-  and  indirectly  h^\lf  of  the  entire  nortality  of  the 
hunan  race  (Crei;-:;;hton,  3nc3rclo::!Gdia  Srittanica).   Sir  Patrick  Manson, 
v/orkinfc  in  tropical  countries,  sa^^'S  thi^.t  r-ialaria  causes  nore  deaths  and 
predisposition  to  deatlis  than  all  other  diseases  that  attack  mankind 
taken  1 0-2 other. 

?or  the  period  1900-190?,  Dr.  Hov/ard  published  fi-^nires  (Bur.  Ent. 
Bui.  Ho.  78,  1909)  on  sixteen  north-em  States  vrhere  the  death's  a-.iounted 
to  4.9  per  100,000  population  and  actual  deaths  for  these  States  to 
1,583  persons  per  j-ear.  These  are  all  northern  States,  and  it  is  reco^ 
nized  tliat  nalaria  is  rmch  less  prevalent  in  the  Worth  tlian  in  the  gouth. 
Dr.  Hov/ard  e.jtiuated  that  for  t'ne  vliole  United  States.  15  persons  per 
100,000  is  a  very  fo.ir  fi.-.-ure. 

But  the  losses,  bj'-  death  are  orlj^  a  snail  part  of  the  loss  occasioned 
by  this  disease,  as  usually  it  is  not  of  a  fatal  nocture.   Studies  nade  at 
the  hospitals  of  Rone  ■sl.-ow  that  the  .•/.ortality  =u-.-;on;_;  hospitalized  malarial 
patients  ;-j^.our.ted  to  only  7.75  per  thousand.   In  all  probability,  the 
nunber  of  deaths,'  ccnsiderin.;;  all  the  caoes  of  nalaria,  would  be  less 
th^n  5  per  th.ousand.  The  ^^reat  loss  is  in  the  tiuc  lost  by  the  indi- 
vidual while  sick,  in  the  reduced  vitality  and  resistance  of  the  indi- 
vid-cal  occasioned  by  the  disease,  and  in  tliat  factor  upon  uhJ.ch  no  value 
can  be  set,  the'confort  and  ]''.appiness  of  the  individual  hinself. 
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Herriclc  lias"  Gstintited.  (Popi-.l-ir  Scier.co  I!o::thl2\  April,  1903) 
tlv?.t   in  tac  5  .Str.tes,  Lovilsinria,  /ll.'.^t•'-l^,  HisGisPippi,  Geor;^io,,  aiifi. 
Soutli  Carolina  alone,  2,000,0.00  to  5^000,000  d^'s  of  siclrnesr.  are 
tracealDlG  to  tliis  one  ■"'.tseaso,  and  as  a  Mrect  result  of  tl\e 
prevalencG  of  t'lis  lise?-5-'-r.?j.ci  of  tlie  ric!;ert  land  in  A'lerica,  and 
pro'ba'bly  the  second  richest  area  in  the  world,  the  Mississippi  Delta, 
is  only  valued  at  fror.i  jJ'lO  to  $20  per  acre.  This  land  can  and  does 
produce,  when  cultivated,  fror..  1  to  2  "balos  of  cotton  per  acre  and 
should  "be  worth  fror.i  i-200   to  :.-300.   The  lirdtin-z  factor  is  nalaria. 
The  v;hite  i/.an  can  not  conforta'bly  live  there. 

Sir  Ronald  Ross  l:a,s  attributed  the  ph^'-sical  defeneration  of  one 
of  the  stronr^est  races  on  earth,  the  Greeh,  to  the  introduction  .T)f 
nalaria  into  their  country', 

■  As   have  said  before,  the  death  rate  fails  to  even  indicate  the 
ecbnonic  loss  occasioned  "by  this  insect.  A  sr.iall  iteri  of  the  cost, 
narnsly,-  screens, '  aniounts  to  around  $10, -000,  000  per  an:iujn. 

If  v/e  liave  a  nortality  of  15  persons  per  100,000  and  if  the  ratio 
of  mortality  to  total  cases  u.nder  nedical  care  is  sinilar  to  that  in 
Rone,  wc  should  have  in  this  country  1,500, 000  persons  aniaually  sick 
v/ith  nalaria  and  under -nedical  care,  and  the  total  nunhei*  having*  the 
disease  would  prohahly  he  t^lce  that  fi^re. 

.Dr.  G-.  0.  Srdth,  of  the  United  States  Geological  Survey,  in  records 
nade  of.  the  topOt;^raphic  field  v/orkers  of  .the  Survey  ascertained  tliat  one- 
fourth  of  the  active  capacity  of  tiae  diseased  individual  was  lost, 

Mr.  D.  L.  Van  Dine  (A'^er.  Jr..  Puh.  Kealth,  Vol.  10,  No.  2,    p.    116- 
119,-  Foh.  1920)  carried  on  a  very  intensive  study  on  the  losses  to  rural 
industries  throwrh  nosnuitoes  in  a  conparatively  snail  cor.-Tc.nity  in 
Louisiana,  where  the  ccnditicns  on  74  farr:is  supporting  299  individ.uals 
were  analyzed.   These  studies  wore  nade  in  1913,  at  which  tine  the 
popalation  in  this  conxTunity  was  classified"  on  an  a'-e  has+s  as  follows: 


K'ur.iorr 

l^^her 

I'Turaoer 

Htunoer 

Under  8  yrs.  . 

B-12  yrs. 

12-13  yrs. 

over  IS  yrs. 

Male 

19 

■      14 

29 

82 

Fenale. . . 

24 

18 

25 

87 

A  careful  stuxh/  of  tlie  hospitalized  cases  showed"  tl-^t  dnriiife  this  tine 
there  were  970  cases  of  nx>.laria.   In  this  study  an  effort  was  nade  to 
ascertain  the. actual  industrial  IpoS.  occasioned  by  this  disease.  Of 
course,  sick  children  under  8  years  were  not  a  direct  inciustrial  loss, 
a  child  fron  8  to  .12  "ears  of  ai;e  was  consid.cred  as  onc-fourtli  of  an 
adult,  and  all  over  18  yaars  old  as  adults.  The  cc^putatior.  was  rade 
on  the  basis  of  advlt,  nale  work  days,  and  in  the  coni^utation,  f eriale 
tin©  was  considered  one-half  that  of  nalc  tine.   The  tine  lost  was  625. 
days  of  adult  tine  by  hospitali:;ation  or  under  care  of  a  doctor. 
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?urtlicr  sti^c'ies  of  tine  lost  "b^  casos  not  reported  to  doctors,  and 
the  tir.ie  lost  07  those  attondin::  the  sick,  r^ive  a  tot^l  of  1,066  da^'-s, 
reduced  to  adult  tir.ie.   In  a  cor.r:-'.-j.nit3/  of  299  persons  this  avera.-!;es 
3,56  da:" s  per  person.   The  actual  tine  lost  'oj-  each  case  of  r.alaria 
was  6.43  6s\ys   per  .year  (adult  tine).  Basing  our  figures,  on  the  estinate 
of  3,000,000  cases  of  nalaria  occurrin.-;  aTinually  in  the -United  States, 
^e  h^,ve  a  tine  Ions  of  19,260,000  adult  d^a^^s,  vdiich,  valued  at  $2  per  • 
dav,  ar-iounts  to  $38,520,000  loss  to  industrj^. 

LIVSSTOCK  FIRSTS 

Fev;  entonolo.^ists  liave  considerol;  the  insects  affecting  donestic 
aninals  as  exion.^  their  inportant  pents. 

The  screw  v/or.;.  ( Coc'il i on"i a  .nac el  1  ar i a  Fah,  )  has  been  ver^  carefully 
investi::3-ated  hy  the  Bureau  of  T^ntonolo/^y  and  the  daria'^e  is  Icnov/n  to  "be  over 
$4,000,000  per  year.   This  insect  h-as  rendered  no  lon.:^er  availahle  for  this 
industry  large  areas  which  were  f orr.-.erlj'-  productive  dalf-raising  sections. 
When  we  consider  that  raiige  country  is  not  adaptable  for  inr.iediate  transfer 
to  faming  activitie'S",  the  depreciation  of  rea,l  estate  values  in  these 
areas  is  a  trcnendous  feature  in  itself. 

The  cattle  .^rubs  (H;'-podema  spp. )  are  also  serious  live  stock  pests, 
nineteen  per  cent  of  all  hides,  corx^ercially  -Traded,  are  classed  as  grubhy, 
(Dept.  Bui.  !To,  1369,  F.  C.  Bishopp,  et  al.).   Discount  for  gruhhy  hides 
is  1  cent  per  pou.nd,  hide  v.'eight.   Ap'^roxinately  16,000,000  hides,  not 
counting  co,lf  kkins,  are  produced  anruallj-  of  whicla  3,340,000  are  classed 
as  grubjy.-  Gov;,  steer,  a:id  kip  hides  average  rou.::hly  45  pounds  per  hide, 
givi-Ag  a  not  loss  of  $1,500,000  due  to  hide  dana-e  alone.  To  this  nust 
"be  added  the  da-.ia::e  in  storage  indirectly  due  to  giTibs,  ca,lled  salt  stain, 
the  danage  to  calf  skins  and  that  which  occurs  in  hides  early  and  late  in.' 
the  seasson  which  are  not  included  in  these  fi-nires.   Bishopp  (loc.  cit.) 
figures  this  total  loss  to  hides  af  botween  $5,000,000  an^  $10,000,000 
annually. 

This  takes  no  account  of  annoyance  to  stock  during  oviposition 
of  tlie  flies  and  irritation  to  the  host  "oy   tlie  larvae  both  of  which  are 
reflected  in  reduced  nilk  flow  and  failure  to  pat  on  flesh.   Death  loss 
which  results  occasionally  fron  cattle  grab  attacks  also  is  not  included. 

About  70  per  cent  of  the  beef  produced  in  the  United  States  cones 
ori::inally  fron  the  Southern  and  Western  States,  judging  fron  the  nunbers 
of  cattle  other  th^n  nilk  cows  on  fams.   That  ncans  approxinatelj'-  70 
per  cent  of  nearly  5,000,000,000  pounds  or  about  3,500,000,000  pounds, 
considering  only  federally  inspected  beef,  which  is  the  greater  part  of 
the  beef  supply.  At  an  avera'te  price  of  16  cents  per  pound,  this  southern 
and  western  neat  was  valued  at  $560,000,000.   Gernan  e-perinent.s  showed  an 
increase  in  neat  production  of  5  per  cent  in  cattle  fron  which  .^nibs  liad 
been  reraoved  over  those  which  were  allowed  to  renain  infested.   This  is  to 
say,  the  production  of  southern  and  western  beef  is  about  95  per  cent  of 
what  night  liave  "oee-.i   produced  hr^d  it  not  been  for  these  insects  alone,  or 
a  loss  of  rearly  $30,000,000. 
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Dair^'TAei-i  estir.nate  loss  of  r.iV.z   at  fron  10  to  25  per  ce:-'t  c'nrin^ 
the  period  of  fl:/  activity  (1  to  4  i;.onths),  10  per  cer.t  loss  in  2  nonths' 
nilk  aj.iounts  to  250,OOC,obo  -all or: s  v.ortl:  at  Lulk  farr;.  prices  ^SO,  000,  30C. 

Collecting;  p.ll  the  losses  cccasione-l  '07  cattle  -rruos  and  other  flics 
've  have: 

Los:  to  d:\irv  prorhicts :|;30,  000,  000 

Loss  in  hcef 30,  000,  000 

J  Dsj.ia,:-e  to  hides 5, 000, 000 


.^95,  000,  000 


4 
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Table  I 
Summarj-  of  Annual  Losses  Occasioned  "b^  34  of  the  More  Important 
Insect  Pests  of  the  United  States 


Insect 


Crop  attac]-ed 


Daiiiaf;c   occasioned 
"oy  insect.' 


Antnonomus  ^randi  s 

cotton 

$  164,500,000 

Hcliothis  obsoleta 

cotton,  corn. 

tomato,  and  tobacco 

104, 000,  000 

Hannologa  fuTdfcrana 

pulpv/ood 

71,400,000 

Bnpoa^^ca  faoao 

potato 

-11,000,000 

Plij'topliaga  destructor 

wheat 

48,000,000 

Acrididae 

truck,  cereals 

50,000,000 

(Marlatt) 

Calendra  oryzae  et  al. 

v/lioat,  corn 

50, 000, 000 

I^^-poderma  spp. 

cattle 

35,  000,  000 

Lyctu3  spp.  et  al. 

forest  products 

(not  buildings) 

17,600,000 

B 1  i  s  svl  s  1  euG  o  p  t  e  ru  s 

corn,  wheat 

50,  000,  000 

Leptinotarsa  decomlineata 

potato 

29,000,000 

Cv.]icidao 

roan 

38,  500,  000 

Haematooia  irritans  et  al. 

dairy  products 

50,  000,  000 

Termites 

woodv/ork 

29,300,000 

Diabrotica  12-runctata) 

Diabrotica  longicornis) 

corn 

20,  000,  000 

(Marlatt) 

Conotrachelus  nemiplaar 

deciduous  fi-uit 

17,000,000 

Carpocapsa  pomonolla 

apple,  pear,  poach 

30,000,000 

Apliis  pomi  et  al. 

apple 

8,200,000 

Cirphis  unipuncta 

cereals 

15,  000,  000 

(Marlatt) 

Bark  beetles 

coniferous  trees 

15,  000,  000 

Tineola  biselliella  ct  al. 

clothing  ct  al. 

10,  800,  000 

Alabama  argi 1 lac  ca 

cotton 

8,000,000 

(Marlatt) 

Aspidiotus  perniciosus 

deciduous  fruit 

7,400,000 

Ae.'xria  exitiosa 

peach 

6,  000,  000 

El::;tcridae 

truck,  cereals 

5, 000, 000 

(Chittendm) 

Cocliliora^'ia  rna.cellaria 

cattle 

4,  000,  000 

Saissctia  oleae 

citrus 

4,  000,  000 

Diatraea  saccliaral i  s 

s-agarcane 

4,640,000 

Illinoia  pisi 

peas 

2,100,000 

Chry  s  omp /.aalu  s  aur ant  i  i 

citlUK 

2, 400,  000 

Diabrotica  vii'tata 

melons  (e-cepting 

cantaloiApe) 

2,  000,  000 

Epilac:ina  corrupta 

beans 

1,500,000 

Fieri G  rapae  et  a^'-i 

cabbage 

3,  000,  000 

Total 

$924,  440,  000 
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Tr.blc  II 

Boll  Wstvil  D.-ar.^a'^e  to  Cotton  r.s  :!!sbir::ited  by   the 
U.  S.  Surean  of  Crcp  Estimates. 


: AiirAv.'J  loss  of  cotton  erpresscd 

*£Ji^^ 

:  in  terns  of  -.vei-clited  ?.ver''y-;e  per- 

Other 

) 

Year '-           \ 

:cer.t,?.20s  of  the   cstir::ated  crop  in 

Insects 

Total"^' 

:     the  alise:-.ce  of  imects 

:          Per  cent 

Per  cent 

Per  cent 

191C       : 

:            5.30 

2.2C 

7.5 

1911       : 

:            1.23 

6.52 

7.9 

1912       : 

:            3.25 

3.24 

5.5 

1913       : 

:            5.59 

2.21 

8.9 

1914       : 

:            5.91 

3  09 

9.8 

1915       : 

:            ^^.93 

2^27 

12.2 

1916       : 

:           13, 35 

2.34 

15,7 

1917       : 

:            9.34 

2.95 

12.3 

1918      :  : 

:            5.33 

2.07 

7.9 

1919       : 

:          -13.20 

5.60 

18.8 

1920       : 

:           in. 95 

4.05 

24.0 

1921       : 

:           3:. 93 

4.42 

35.4 

1922       : 

:           24.17 

2.53 

25.7 

1923       : 

:           19.55 

7.  05 

25.5 

1924 

:            8.01 

Z.99 

12.0 

1925       : 

:            3.87 

2.23 

5.1 

1926       : 

:            7.04 

8*.  90 

15.9 

1927       : 

:           18.50 

4.4" 

22.9 

1928       : 

:          14.10 

3.40 

17.5 

Avera^^e 


11.59 


:  15.5 


UNIVERSITY  OF  FLORID/s 


II  III  n  i  III  nil  i  III  HI  nil  III 
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